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PROBLEM TO BE SOLVED: To obtain a cement admixture which exhibits high dispersibility and 
slump loss-inhibiting performance and has sufficient viscosity-lowering property even in the 
region with a high water reducing rate, and to provide a cement composition using the same. 
SOLUTION: The cement admixture contains, as essential ingredients, three components of a 
copolymer (A), an unsaturated polyalkylene glycol ether-based monomer (a), and a non- 
polymeric polyalkylene glycol (B) free from alkenyl groups, wherein the content of the monomer 
(a) is 1 to 100 mass % of the content of copolymer (A) and the content of the non-polymeric 
polyalkylene glycol (B) free from the alkenyl groups is 1 to 50% of the content of the copolymer 
(A). The copolymer (A) contains, as essential constitution units, a constitution unit (I) derived 
from the monomer (a) and a constitution unit (II) derived from an unsaturated monocarboxylic 
acid-based monomer, and the content of each of the constitution units (I) and (II) is >1 mass %, 
based on all constitution units in the cement admixture. 
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^H»SrfflV\ *S-g-jffifigJt*s^a«c ( a ) /J^fifls: 

(b) =9 0/10 «*%) o*§^ % T^y/H&W^ 
nP&f*7 2T-&5cO-e, ^fitf (b) icSKs^-s^^ 

#drv-/USW5 !) (meq/g) = ( 0 . 1/7 

2) X l o O 0=1. 39 

[0 0 2 3] 2) :fH$( b ) iUvK J 

**-^ia^tt:7)S^fift: ( a ) /^aft: 

(b) =9o/io nm^t, ^w^s©^ 

-7-filil 1 6 ffc 5 , a»o, •^>^v^|±i5>^-4i(;2 
^W*yU^^^SSr#-r5 2«<Og£T-fc-5<DT\ Igfl 

* (b) l-*3l5-t--5*^dr->^SSr*cf^(r^SLL 
1 g S 9 WtfA-tf =*->,wg£> 5 y yj-ggj- (m 
eq/g)=0. 1/(0. 9 + 0. 1)/(116/ 
2) X 1 00 0=1. 72t/i5„ 
[0024] (W-SM3) :»ff (b) tUv^ 
^gfcv^ h y *A*JHlr\ *S-g-|a^it^¥fii*: (a ) 4( 
/¥*# (b) =90/10 (SfS%) -ru^f 

^mv-r v v <> A<D#^#ii 160. 

Slil 16t*D, *>o, -^W Vgfelil#^*K2fe 

(b) l=ft*i-«*/nj?*WP*«r*«f»»S!k:8IJ|[Lfc 
^fi-£# 1 g S 9 co^/ujjf **s*min % >J %M%1 (m e 
Q/g) = (0. 1 x l i 6/1 6 0) / (0. 9 + 
0. 1 X 1 l 6/1 6 0) / (1 l 6/2) X l 0 0 0 
= 1. 2 9t4«. ASK «-S-B*Ktt-ru-fvafcSrfflv\ 
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[0 0 2 5] -hEtf/UjRsfrs^gtf) 5 y (m e q 

/g) li, ±15© ± 5 ^^fiftr^S-^V ^fHfjfe-e^ttj 
-*-«£WMc, *fi-^# (a) K>*^xJ?^wPS<o^^- 
f«>«KS:#ItLfc±-e, tg#fi-S-# (A) W8&M£$I 

£ i i o r 1 1 T-# $„ 
[0 0 2 6] **^JC*Jlt5*fi^ ( A ) |i, ft*, 
li, flt/ftlftB: (I) 5 ^iafn (aKy) TA^l^ 

^^^-r/ppi* (a) ^ (I 
I) ***«TOUb;ftA'rt:'|fc*l|t*ft (b) k&&m 

(A) li, ( a ) <of^t,i, fc% 

l-^--/K 2 -^^/u- 2-^>- 1 
20 sp*9i~ 5 0 0-eyu#JBi-5^jg| C j ;oTt#5 . <t;5 s 

[00 2 7] **W»3::telt3*»fii T/U^U^ 
^y=»-/u*-^U3RJ(l»flc (a) |i. ±|B-j»3t 
(1) T-^$*t-5tor-fe^ 0 ±ia-j»SC (1) |r*^v^ 

2-1 afimmX&ZfiK 2~8*S#*L<. 2-4^5 

*j=o^-ctt. vv^a^ad, -/wrwm. 3Ss#Ap 

[0 0 2 8] ±gS-«:* (1) l^telt-5^->T^U 
) ^*©^#A0^HBtnli, l~5 0 0-e*5CiiJ!l 

500 sr^^s t , xm-frziizmmT-rzmfa 

»*L<li2^±Tfct). it?»*L<li5W 
-t-e* 9 . IEIC*F* L < li 1 0 &L±X$> 9 . #IC»* L 
<lil SU±Xib<9, *t»SL<li2 oaifJb!), 
*fc> 3 0 0«TTfc3 o Sfc, *fig|5ffl«tLTIi, 2 
-5 0 0, 5-5 00, 1 0-5 0 0, 1 5-5 0 0, 

2o~3oo^w^<& 0 fj^n^j. 1 



( 7 ) 
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[0 0 2 9] ±E— ( 1 ) tw*3lt5 R l tt, TkmiW- 

*x\mmm*& i ~ 3 0 ©jSMfc***-?*™* «t < . 
Wr&nmmm.+WLt u-cr*, i-22#»*l<, i~ 

1 87)5,fct?4f£L< , 1~1 2^Mi-*fSb<, 1—4 

uv\ sfc, r* 

[0 0 3 0] ±IE— JttA (1) «r*J^5YT'S^ix5T 
;i"fr=^;i>&<DfiiMf& j: F%kb LTI4, 5~8 #agl3-C*>3 
t)5, ^fP*vW7j<>-®!^**^i:W#fi-&ttcD®^^ 

E-»* (1) fc*5»t5YI*. TE-iR* (4) ; 
[00 3 1] 
Ht5] 



12 



R 11 R 12 

w 

R 10 R 13 — 



(4) 



[0 0 3 2] 0£<K R l \ R"MR"li, P-«L 

R"li, t»E— Jtt* (1) tC*S»t5-0 (R'O) nR' 
to^^-efco-c, -CH,-, - (CH.) ,-Xii 



C (CH,) ,-4r*-t-,, R 1 



R' 



R"&TJ<R"* 



-/^vw-3 -r/7-~/v^ z- *=}->^- Z-^"t~)\> 
Z-tf-fr-Z-rfr-fr^ 2-^^/1 — 2-^ 
1, 1 -v^/fvi'- 2-7 p ci'<^/i^S^s^a 
T-foS^, zixfeco^Tt., 3 -> =f-/V- 3 --/"r=.)V 

[0033] ±e— jiss: (i) -c-aisjxs^i&fD (*k 

y) T/u^-u^^y =>— vuai— x/^i£*# (a) 14, 

&tj^tt\ a-^f/w-s-T'fy-i-t-'K 3-y 

^yu- 1 — A, 2 — 2 -^f 

> — 1 — /i-^CQ^g&fDT/l'^ — /H;7^^U>t^ 
•> K£ 1 ~ 5 0 0 -tvuttiJQ LTSiit-rS C t 7)5-*?$ 5„ 
KOi^Wt* (a) tLT« MWiai, (#y) 
i/y^ y =t—ju 3 - ^ ?vi-- 3 -tZ^^/i^— ^ 
/K (#y) y ) zfu ft^y^D a— a-3 

- ^ ^/l— 3 — ^f^/l^c— tvK (#y) a^u-^ 



10 



20 



30 



(sf?y) y^u-v^y 3— ^3-^^- 3-^=.^ 

5vi"#*fan?*>5. *«M"Ctt, filfig^Lffi (I) £ 
(a) t Lt> :«J:9^tft?rlSX 
14 2 tt£UJHV*5 £, t 7)5T'# 5. 
[0 0 3 4] ft, ±E— «tS (1) -C^Sft-S^gfrfD 
(^y) Tyu^UV^y 3— /n- Tfr&MjL&fr (a) 

5 2SS«±o¥i^Srfi^b*-Cflv^li:iSf$ 
L< (4nWM7)5l 0«_h, «fc<3#£L<finCDS/4S2 0 

w±) (D2mmr>mm& (a) o«a^t>^ xi4, # 

^(D5p*9#*D*yu^:n<OM/i 5 5W± (£f l£ L < 14 n COS 
7)5lO£(_h, ±9if4L<llnC||^2oa±) 

MSX±<nm&fr (a) roia*-&*>**s»ait?*,5 0 S 

7)5 1 ~ 1 0©W (a) 1 l~5 0 0©*lft 

(a) tWi^fat (ffi L n (OWit 1 0 &t._h, L 
< 14 2 0 £A-L) , ¥*9#AD ; E->'l'^C n 7)5 1 ~ 4 0 <Dl£*#: 
(a) 4 0~5 0 0©W (a) 
((atn»llilOEJl±, #;£L<»4 2 OWJi) >S5$Jig 
ft, ¥MiP ; e/i't n ©S4 5 2 SSO^lft: 
£«a^£- fe-arTffl V * -5 I* > ¥*&#*D n 7)5 £ 9 

(a) ro^7)5, ¥19«-A0^/W^Cn7)5Jt 
(a) (iW:-<T#5-^f"J-a- (ffcftlfc) T*ffiv>-S 
r. t7)5»SLv\ 

[0 0 3 5] *^W^C*3V^T. *fi-^fl? (A) Sr^fiS-r 
5rtl;45^?P*7^^*ifr (b) 14, 
-efflv^xtJ;<, 2««i:S:effflb-Ct>J;v>JbE?Fgafp 

***'swr&m& (b) tb-ci4, te-jk^: 

(2) ; 
[00 3 6] 

lite] 



I 

c— c 

u 

R COOX 



(2) 



[0 0 3 7] (5£<K R\ R ! StJ«R s l4, «b< 
ttSiot, **JR^-, /^/wSXIi- (CH,) P C 
40 OOXMft. ^F|&|tt*yHl?^afc5RJtl*flE (b) 

R\ R'MR'li. m— SKIiMoT, Tk^il^ 
Xtt^^-/i'**r*f. XI4, m-^V< l4^/«CoT, * 
^Jl^-. — ffi^Jg^, -ffi^JSJl^. TV^e^^^S 

xtt^rar^^s^^-r. pis, o~2©s*5r*i-, 

COOXS7)5 2f@#^E-r5«-&(^li, 2i@co-COOX 

Sfwj: o-cooco-MMSnT^t'b «tv\ ) 
t-*$n5t.©t*fe5rti)i»$U>„ ft, ±E— jJSS: 
(2) ^*3V^T, 2fi©-COOXSlCJ:(9-COOC 
50 0-»7)S^fi£$4xS«^lci4, 7^maA/^^mJ^m& 
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* (b) tt&**£*5 0 

[0038] ±ia (i) <ow*m<D±*i/vmm\z&\<^ 

af-efc-So ift&O^t, (y^) T^I//UBfcROV 

[0 0 3 9] ±12 (2) tf>^i&<Di?y V hjBSlJMtejSIt 
S^fflftayurfi'B***** (b) <5:LTte, ±i&Lfc 

(b) <hLTI3:, T^yyu 
7k-^ u->f 19 ill* n« i «J^±<7)*fi# 

[0 0 4 0] _bf2#S^ (A) <D«jgfc:*3l*-C, 
¥fe (III) (tf?y) muy^il^^ 

_b!E— JRSS (3) teJS^T, t^->7/^l/y 
SR 8 0^igf»<!:ttll 2-18^tft5 

w<h^-e^^ o jtia— jRs; (3) te:»i*-c\ a-* 

3 0 OJ^TTfe^r fc3»«»*Lt\ <t«9*f^L< 
li, 2 0 0^T^fc!), II^KIt 10 0WTT* 
S>9, #fw^^L<t^, 5 0J^TT-*>^ o ^7t. #ig|S 
B^LTi*, 2 — 500, 2 — 300, 2 — 100, 2 

fllfiS^ffi (I) Sr^x.*^*^ (tKU) T/u^i/^^i; 
^—^^■-^^¥4* (a) itf>*S^KJ£tt:?*MB;T 
i-*«lRli**. MiC, ±|E— jR* (3) K*5^T, R 

8 tt7k*JW^x i-30 (OjRft**«-e*, 
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Wr£<Dfcmi%*&t LTte, 1-22WJK, 1- 
18WDffSL<, i-i 2jWEK#£L<, 1-5 

[0 0 4 1 ] ±12 (TKy ) r^^u-v^y yi^ j 

T^y/uBfe^^^U3R^*«: (c) £ LTIi, 
t Kd^^x^u ^) T ^ y k t Kn^i/y 

*) 7^yu-hfotKn^>7;u*;u 
10 !/l/-M (-hE— flStXa) m^m^lt'R 9 ^ 

7^!Ji/-F % tffy^u^/yy a— 
7^ D i/- hf^i^i; 7/^1/y^y n^- 
/^y 7^y^M (±3E-«* (3) -ic*! 

^rv" (#y) i/y^i/n^^y (y ^) 7^1)^ 

— K * b**> (TKy) (tK y ) yptvy^ 

y ^-/^y (y^> 7^yu-h^S7;un^^ 

20 (^y) 7/U^Uy^ya-/^y (y^) 

h« <±ia-*s£ (3) &m*-c, r'^js^i 
[0042] *s-&# (a) (#y) 
(c) Srfflv^Sii^, (2Ky) 7/uJri/y^y 

zotem&mGL&s-XLzm&ittisXte, 

^f/ur^^K 2 - 1 ko*^p y 

30 2-fc KD^^f;U7^!l l/-h?(Dt Kn 

+s/r/^;ur^yu-h» (±12—^ (3) fcjBir* 

Tm^lT*R\ R 7 St/R fl ^*^^O^iCtg 
;>fy^f U^y^^yr^yu^^ 

ifu^^y y^/r^ y h, ^y-^^-u^ 
V =*-/u*;t? » u-bm <±E-«5S (3) {c:^vn 

Tm^2J^±T?R\ R'XVR^STKSRjR^i^&^ffi 
; y h^v- (>Ky ) ^^u^^y zi^u^y T s, y 

is—h, * h*is (ztfy) ^v>^> (tk y ) ^ofi/^ 

40 ^y 3-y^/7^ y hf^i7/^^v/ (jtf 
y) Ty^^U>-^y yu^-y y hM (±f&— 
(3) ^C^V^TR fl y^r/R 7 7)57km^■TR 9 ^^ 

1-30 <^)«fl:***(0»^^tts) ^ifiST^fe 

[0 0 4 3] ±I2*S^ (A) fc*JV^Ttt, ^M<om 

tzmmft (d) srfflv^r.t^-e**. ^(DXo^mM 

* (d) (iv) ^»/«$n«ri:^7t 

«. (IV) 4r^^^>*»ff (d) t LTfi, 

50 ^fi«: ( a ) , mmfc (b) , ( c ) t&m^-*f 
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[0 0 4 4] y^, SfczK-^W^gg^ 

y =i—^(dHM^^^c2 — 5 o o<d^v 7/^uy^ji 
n-zui^-yx^fyK v?^;*:r/H|g ; y^vi' (y 
7^iJU-h, :x^yu (y y K 

tf/u (y y u~ k ^y >^ y 

J^T-^C 1—3 0 GQT/i.n^i/^cox^f^i ;vl/7; 
KBfci*t*JR-T*2^ l 8<a^y =i— yKSU*r*i,e><7y^ 20 
y 3— /K^ftin^e^ffic 2 — 5 o o<£>2tfy ryu^r u->^y 

3-/u^a-77^ Kg; F!jxf i/y^ijn^v? 

(y*) r^yu— k (^y) a^u^y /us? 
(y*) r^u^h, (>tfy) /n^i/y^^wu 

^ (y*) r^iiu-K (#y) 3^U>^JJ 3— 
(/^y) yp^i/y^y^-;^ (y*) r^yu-h 
y ) T/i^uv^y a— yws? (y*) r^yu 

Mfa^a/^hy (y*) r^yu-K hi) 

y ^n—yU^n^Vv? (/9) T9 y h^CO^Wtg 30 

(y y u— hp 0 

[004 5] h y rc^w^y 3— k ;tfy 

xf uy^y n-yu^vl/- (/Ky) 7M1/V 

^y n^v^vi/- hp ; tfnyl^yU/j^ — K (y 

7!/^u^- K 2- (y*) 7^yn^->x 
^yu;*yu*^— K 3- y a^i^P fcTyV 

^yu**— K 3- (y*) T9 y o*S/-2-t Kn 
^rS^o fcf/u^/u-Tft^— K 3- (y*) r^lloafv/ 

— 2 — fc: KD^->7 P nt p /U^>'U/J>7xxyUx-f>'K 3 

- (y^) 7>5B^-2-tKn^BM* 40 
y^/U/^^y/x- K 4- (y*) 7^!lo^>/ v f 

yu;*yu7i^— K (y*) y /wr ^ K^^y^^* 

^flk (^^) 7^!l^7 5KiW^*yfc 2- 
y f-/Uzfuy<^^/U^^St (*9) T9 ] J^T^ b\ X 

mr^^m. ; y^/u (y 9) T 9 y yur^ K<OJ:5t-^F 
fiflre y # yu# 1 6tmat¥# i-30cor^^t 
<£>T^ ; y^^>\ a-^^/u^^i^v, fcf-yUh 
yum^ p-^f-yu^^u^^tr^yu^SlSS ; 1 • 50 
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(y*) 7^!)i/-K i, 5 

— <>^^3j-— A^e/ (y*) 7^!lU-h, i, 6 
— ^-V-isi?*— yi^ty (y*) 7^y u-hf^T/u 

-fy7 p u>', 2-y^yi—i, 3— :/*s**>\ 2 
-^n/i^-i, 3-^^xy^^xyg; (y^) 

r^yyur^: h\ (y*) y yuryu^yuT ^ h\ n 

-y^p—yU (y^) T^yyl^T^ h\ N, N-v*y^ 

yu (^^) T^yyur^ K*©TIWi7 5 KJfc 
[0 04 6] (^^) 7^y n^hy/K a - ^ n a T 

^ yn^hy^^fti/ryi ; gt^tr^yu, zfu 

tf^^tf=.y^60^«afpj:^7 L yt'JS ; (y^) 7 9V 

yi^T^y^^vK (^^) yy^^^yur^ 
^yu. T9 y ji>&i>* s }-j\'T^ s =.*3-jy % (y 

^) y yu^v^y ^yur ^ y tfyu, (^^) 
y /wfcv^^vvr ^ y^^yK tfx^yuify ^v^co^ffl 

fPT^^g ; ^^y^^^<D^t^y^#^ V 

hyryyu^r^u— h^cov/T^u— (y>?) 

T y yUTyU=« — j\s > (*9) T y sUoc. — yr/i> 

m(OT])j^m ; * h^sKy ^u^y 3— y^y tr 

T^yu. ^h^^yxfuy^y^^y (y^) r 
y yuzn—^/u, T^y x^u^y 3— yu^e y (y^) r 
y /l^n— "7"yK ^<^> lf=ypx r ^ ^yU^V M±T y ^x-r 

yi^® ; #y ^y^yw^n^-f-v^oifywr ^y-^u^ v 
t ^ KBft. 3jfy ^^f/^yo4rfy7 ^ y 3^3 if u^r 
^ y-^u-r ^ Kg?, ^y >?y ^yu>ndri^>~ 

- (^n Ifyw-T^ y-^W ^ KK) . TtfU^y^yu 

v-u^-y-^-tf^- (v^^n tf u>r ^ y-rKy7; 
K|ft) , sKy v^y^yu^n^^- (1-^3^—3 
-7^!)i/-F) , 7f?y v^y^v-D^lih^- (1-^ 
ntfyU-3-y y h) , #y v^y fy^>o^f 

>^-tr^- (i-yo^/u-3-7^y i/-h) , y 

v^y ^/Uv^a =^r^>- tf^- ( 1 -^u t°yu- 3-^9 
^yu— >) «0*>a^xR«{|si 
[0 0 4 7] Ji|B*S^fr (A) ^jSltS^ft* (d) 

( 1 v) <d®&\^ *&w<D®mzmte 
toftv^ttHrt-efcniiJ:v^, *fi^# (a) 4#oo 

-5 0ti%^K, 0-3 0K*%JKT*5J:0» 
*LV\> 

[0 0 4 8] **Mfci3^5**-&fr (A) SrW5(^ 

(A) t«riir5¥**¥ffi^±J6bfcJ:5irft 
[0 0 4 9] ±E*fi-&tt, ^JKS^»^S^co^ 
Ttt. tK ; y ^yUT/uxi— yu, ai^yur^^— yu, 
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*X»IBJ»|)|fJtfbK* ; §*&^/M$<£>ai;*7vMt:-£- 
VofiWiM-ehZo ZfribO'PX-b, ^)xh<D%mWA<fr 

[0050] ±f27k*gi8t3:-&£*? 5 »&H\ 9 

r^n^A, iifiggg-^- h y r>A, mutm* y <?j*m<n> 
i&ffimm. ; mmitfcm ; 2 , 2' 

2, 2' -T)/t*^-2- (2 — C5^yy >-2— f 

/p) yn^^gj^oj^ryr? v^w&m. 2- 
M«E^7k^-7" f~ y ? a^sota-* y ^jREffigstg, > * 20 

— ffifiSSS^, ftffi#|gfe-f- bVVJ*, /Uj|MjE©F e 
(I I) IS, t K d * ^ yx/U7 ^ y^t h y ? a 

r^a/HT^gfe (jt£) , ^yy/utfV^ (IS) ^roffiii 

m&mm-rz^ <kt>-e#5„ iiiMb**iL- 

¥*6T*fflv^Tt«fc<. 2«K±Sr#fflbTfcJ:v\ 
100 5 1] {&i&T/u-=>-/K #«fc&L<H:ffi 

TOSi^k7K*> ^^Wfc-^Xii-7- h^t^^m 30 

K» h y i'AA- ^-dr->K*?w^— > K ; t — •? 

y /u^<dt swL-smm-b^ fx^m-smthm ttti^ 
1 o 0 5 2 j ±wL&m&<Dm<D±&mtti$.ft<Dmmm 

*b</£V\ L< 1*4 0~9 9f?S%-e*>»). 

MK#$L< 115 0-9 9tl%tfc0, L< 
Ii5 5-9 5|Ca%T-fcy , St»^L< (16 0-9 0 

[0 0 5 3] *¥*#©RlSS»~<0SA2rja: t UT 50 
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«scai»caAu, a u< was 

T, AfcWfctt, ^fifr (a) (b) «£gB£ 

sjcs^ntcwasjcSAu, (a) (omK) twmw 

(b) W-£^t£KJ&$3flci£MfeA^52fJ!fc, Xli, 
(a) O-SBi^Stt: (b) <E>— 
' KflJfflfcSAU a) <om*) tr$.m& (b) <d 

^^^ro»A*«Sr*««jXH:aB»<>»c*x.« - t 

MifePgWfc^k^^rT, *S^<* (A) 
(I) (II) tWJt^S^S*a-&ft:<0 

[0 0 5 4] ?#?5tl,5*a-g-fli: (A) C^^ii 

««>fc*jc:» is^si&^sr^-rs^i: tuts, mm 

— ^ =*—;^m. 3 ->/l^7j7*h7"a f^-^ 

fife, ^^-y^=rg», 2 -y/L-*^ v^^^^Sis^ 

2mrjv=i-ju ; ffiy ^ v iifcffiy^.R^ro^ (& 
^sfe-t- h y i^sEy y ^^.^) v mm 

m. ffifis®?*^ h y 

^-^g?^- h y t< ^Sffiss^ h y !>Af) <Di&^ 

MIC, ^7K^±^#^!I^ISrffiv^^ t v 

73 V^^— /K K7*>ft-/K ^^r-y-7 = '*>-?3|-— 
V, f^-7j/-/K f^^y =j— yi'gf^-^^/K 3- 

t*J#*LV^. 2a«W±CO^SH!i?piJ<73fifffltBrtg-e 

^^^3:Tfflv^rtJ;v\ Mlc s *S-&^ (A) ro^^fi 
ttOfcfetett, ¥fi* (d) tLT, (y^) 7!)^ 

[0 0 5 5] ±l5**-g-|c*iV^T, ffife<D-&JF-m<D&m 
(A) SrSattJ:<»<5teH:, *fi^SJt&Sr^lw 



( 11 ) 
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5 p pm«Ttt5: bt>W& LV\, #£L<I40. 0 
l~4ppm> MC!?SL<liO. 01~2ppm, I 
*>£F£L<»4 0. Ol-lppmt'fcS, 

[00 5 6] ±!2^j&W*g#I£f|f jg«CDp^l4, 

#J;LI4\ TIEW (1) ~ (5) <Dj;mfrmf bixSo 10 
( 1 ) SgSSSr Atvfci^H^rt (d^^co^Stt^/^ 5: 

# * -en* u >t * * jk+s^b^ sr« mmm u < «#-r s . 
(4) *«sr-a»»*-arfc«, g§SH£<^et£#*# 

H«Tt?ft»i-S. 20 

[0 0 5 7] ±K#«^fc J: 0» (A) 
}4, ^-rosk-CWSirot/v h»fbffl©<B£0S3-fc 
LTfflv^ix-5^ % ftl?&v^w«,^f>, pH*5K 



?JS(g;T-t-5fc». pH55fc$§T^M^Ki££ ; fT<<\ *fi 30 
&'<k »CpHSr5KJitiPSE-r-5r £z>s#£LV\, pHW 

wiaxli2a£l±Srfflv^TfTPwi:^-C#5o 

[00 5 8] ±E**-fr# (A) <Dlf?Wft L 
TI4. ^->i-> 3 y?a-7h^77^- 
T, TgPCj irtv^) Ki-Stf y^u-v^y 

^ffiMx- 1000-500000 -cfos r £ * l 

<fc "?£f;£L< (4. 5 3 000 

0 0EAT-efo5o HK£f£ L< 14, 100 0 0«ltJb 
•3 . 1 5 0 0 0 0«Tt'fe5„ ^S<OSfig$5ffl 

tUtt, <fc«?#£L<l4, 5000-300000 "C 
D „ £ L < 14, 10000-150000 T-*> 

So 

[00 5 9] *^BJc75-fe> V SRIDJfiUCiSV^r 

14, 2««W±«)*fi'fr* (A) «rj|&*-g-fcHi:-C/ai*5 

3Si£l±, 4lia±©*t^ft (A) 50 



(A) (Djffi^-g-fr-fri: LTtt, M;tl4\ ^Flfrfn (*ry) 

(i) tT-max^x^m&wmte <b) 

(ID b<»m& (RiJtXtt^wt) coj£ft 
5 2SS«±<D*l^(t: (A) 

fl£fc:*iV*-C±lE— (1) -C-^^tvS^fp (/-Ky) 

T^^U-V^y a— Aoi— ■ TVU^-fift: (a) (D**^ 
T/wdr u V^O^ttAD^/Mg: n <0^£ -5 2 «2g«_b<0 

(A) «>ia^ip-fr^S"r|gT?fe5„ 
[0 0 6 0] ;*M§9Hz*s^-c, ±IH (l) <o^^wfe^ 
vKiBfp^lli, ±12—^ (l) X-mZlxZJFmn 
V) 7^uy^!)3-;n-f*Iliff; (a) 

(A) I^LTl-l 0 0ft%Mt5iiC 
#5, ±SB (2) <DMffi<D±* > h^fp^ijtt^ _b 

C— (1) T-^itS^FSfrfiJ (*Ky) Tyu^rUV^ 
y 7^p^ljia#: (a) (A) K*f 

LT 1 ~5 0K*%^=fi-T5r.i:Jc:/j;^, <> *IBW{j:J3V> 
TTH\ -hfE*S^ (a) (0^**5 i:fE$5ia;fc«§«4§-£- 

zftmmmT-rz^tizttz. (a) ic*f-r 

(a) rofitbTIi, ±IS (l) <DMm(D±:* 

!?, iDfftKIt 3KS%W±-efo<9, 35^^ L 
<li, 5St%«±ffc5 0 »*b<li, 9 Of 

i%KT-efc 5 , ± ►) if * b < 14. 8 0 frfi%ttT-efc 
•5, JEfc»*L<(4 6 Ofr/oElTT-fe!), *t»^b 
<I4 5 0fti%KTf*)«.'*fc, «a«fillt UTtt. 
»*b<»4, 2~10 0gi% J:!?iff*L<l4, 3~ 
9 Of i%, JEf-^*b<tt. 5~8 om&%X~ibV, 
^lr*f*b< J45-6 0»fi%-efc«9, L< 14 

5~5 0ft%tfc5 o JzIE (2) tf^fico-fcr* 

VhftSifflUE*SV»TH:, #^L<J4, 2 ±Tt3? 
<9, X (3iff*b<{4, 3 JiT-fe 9 , L 
<I4, 5«S%WJiT?foSo »4U<I4, 451 

S%£1TT-*) f5 . ±9»4L<I4, 4 0K*%J^T-C-fc 
5, Sfc, »iiffiiatUTI4, »*L<I4, 2-5 Of 
S%T-fe(3, i9$f*L<(4, 3-4 5K4%T-foC>, 
H»c»*b<»4. 5~4 0fi%ffo5„ ft, 
(^y) 7/u* wy^!) 3-/H-f^W (a) 

tun, (a) <nm&\cm\<^ttmv <j* 

y) r/w^ru->'^y =— x/t-^^fi^ (a) , En 

#S^f£ (A) rofll^*^: (I) Sr^^fc^^P 
(*fy) T/t-JrU-V^y 7-/^^4^: ( a ) 

2«®BlJieo^fiafp (aK y ) 7/u*L'y^!)3-/px- 

(a) Srfflv^rt>J:v\ 
[0 0 6 1 ] ±.m (1) (DMm<D±* V hJgfD?Bl4, T 

/utr~/i>m%mv?£i<^m'&&<D (#y) r/^^^y 
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( B ) ft±|E*a^* (A) l:»Ul-5 0 

£Kft5 0 ±12 (2) <DMm<D 

WV) 7/^wy^Jl3^ (b) £r_b|E^fi^#: 
(A) l:# L-C 6 - 5 0»i%**t5 ^ i: Cft 5 Q * 

(#y) Wi/y^i/n^ (b) o$W*^s±SEj6 

* ^hte»+*iMfctt*«T-*-*rt lefts. 

C»t 5 7^^r=;vSS:f 1 4l ^I^tto (#y) r 

/i^u^y =r~,u ( B ) <Dfi<!:bTI4, ±E < 1 ) <o 

%EU:-e*>?K i9fftUB, 3ffI%^±Tfc5 0 

14, »*b<tt, 2-50fI% ±9»*U<tt, 2 
~4 0fi% 3Efc#*L<M\ 3-3 0fi%T^ 
£<> JifE (2) co^fgeoiry v KJSfp?pjir^V>r 

J4, ffSKB, 4 0»i%«Tt*)^ £*>#3;L< 
14, 3 0»i%OTt^5o #S«5H<!: tttt, 

#£L<H\ 6-4 0fil i9ff*Ktt, 6-3 
0ftSr%-Cfc5 a 

t*J) muy^ja-/u (b) o^v-ryi^u 

2 — 8*«#*U<, 2-4*iJ:9«FT£Ll\, l£1t* Tjv 
^^S£WLftv^fi-£|4<E> (#y) TyMrU^y 
= (B) »*SttT?jb5:i*ffSK, «tM4*> 

^\s^m*&mi£&hl,X&trZkfr1if*V<. 5 0 

fi^tetf) (2jfy) 7^l/y^!)n^u (fi) <D3fc#fcS 
tezK^fJgH 1 , J^3&[§HP$Cl — 3 0(OT/l^/USXI4 (T < 

[0 0 6 3] J:KT/u*=/U*fcWLftl^*g^o 
(#y) 7;^i/^!J3^ (b) ^S^^-?** 

1 0 0JW±TfcSr<t^»*L^ o J:0#*b<tt, 5 
00K±tA9, JEfc:#*L<tt, lOOOJ^iJi-efe 
3 0 Sfc, 2 0 0000HT^ff*U\ L< 
14, 1 0 0 0 0 OJ^TT'fc'?, Ml£#£L< 14, 5 00 
0 0WT-efc5 o 3=7t, »fi^ia<b LTI4, »*"b< 5 
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14, 100-2 000 00tfc^ <£»9#li=L<l4, 5 

oo-iooooo-e*!), itjfsuit iooo 

-50 0 0 OTfcS, 

[0 0 6 4] ±l2^*ffl^7k^^^fc^TyU^-yu 
SSrlTL/jiv^l^ (zKy) 7/^i/y^ij =i— 

(B) i It Aftttl^tt, (#y) Jt^u^j/a — 

/k (^y) yptvy^ji^^ (^y) ^c^u^ 
(#y) /Dtri/y^ya^ (^y) 

(b) i4*stt-efcsr £a>£>, 

7/^U^ya^5jf4L< % 9 0-e^%^_hco^ 

y^y3-^5j:u^u\ (#y) xfi/y 

Ja^WtK, (^y) xf uy^y 

y) 7/^l/V^y 3 ^ (b) 14, HMffi-Cffl^Tfc J: 
20 <, 2««i:Sr0f/BLTfc J:V\ 

[0 0 6 5] *3§9!(Dlry ^Nj®fD»J^a^T*fcS 
-hfBT^^/^^^bftV^fi^tt^ (tK y ) T/U-^ 
Ulslfy =i~-ju ( B ) ft, _hlB*=S^#: (A) <Z>»3t% 
tE^tttiv^, (A) «r«ift-t-*8SK: H 

±IS^Fia?p (*y) r/i-^f u^^y =i— ^jn^-^yu^^ 
(a) £ Jzia^FtSfp^/u^v^^^S^ (b) <b&* 

*bftv^S^tto (#y) 7/^i/y^yn^ 

(B) *fc*tp«j«4*«:lH»i:br#«-frKj«;SrfT5^ 
30 £l-J:oT, ^fi^fls: ( A ) t T/u-jr^uaSSrWLft 
^fi-g-tttf) (#y) 7;^u>^>!3^ (b) ££r<^ 

[0 0 6 6] *«MtfflV^n5^fift (;K y ) T/U-^ 
i/y^y=i^/ux^r;^#i* (a) fi, 
- 3 -rfj-ls- 1 3 - ^ ^vb- 2 --7=7-^- 

l-^--/K 2->^/U-2-^^- 1 -^-^-yu^cT) 
^ISfPT/Un— yu^gJc 7;^^>^v'KI:l-5 o 

^7K^^St47K^^*-r 5fl:^4fc*#ft LTV t , ± 
«itfe5S¥fft (a) ^SttTic^^^-t- 

fr*m%imtot vx&t?m&mmt>tiz 0 *&mx 

14, K^fiflc (a) CO®ig(7)^^g!|^-r^ (TKy) T/U 

* (a) SlfiUz (^y) 7/^i/y^D ^Srffl^^g; 
LXSttrmfSWo&mftb Lt*l^# (A) €r^^ 

0 ««tc:±JE*a-&fr (A) i7/^^/^^t 
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L&V^ft^tttf) (zKy) 7;^i/^j3^ (B) 
[0 0 6 7] |*S. m&it (a) OjaSt^BSlcM*-*-5 

(#y) 7/^uy^!/3-/^, w*iBa^7k*iS-T- 
co (tku) r^uy^y^^K gp*>, wy) ^ 
i/>^yn^ (T^y) xfi/y (tK y ) yntvy 

ISfeSiLtl^ri:^?), 0E (^y) T/u^uvi/y 

-yu|g£ffil§4&«£i-5¥S^ (a) <7y#^ft£_hlE] 

fc, (A) <o$Kt»U:, 3EKT/u-Jr^/H6fe# 

L#i^Mr£M4<£> (*Ky) 7;^i^y^^-^ (b) 

m4t&<o (^y) r/u^u>i/y 3— /u (b) j*. gij£ 

t*co (tJ> y ) ryudrl/y^M^ (B) fcia— Xrfco 
[0 0 6 8] Mir. (a) ZMfe-tzmiz, ± 

* (a) , ±!E^ftfP*^*^Bfe3R¥»* (b) SO'T 

/^^/u*t*L*v^a-&*tcp (*y) Wl/y^ 

^vitm^^mnt vx o z. t\zx<> 

x, &m&& (a) . r^^r^^m^v^^m^ 

<D y ) 7^l/y^!/3^ (B) Xtfrtf^f-WVU 

a^ff (a) tia^b^^i3^«iL^<ai ! ^*tt^ 

[0 0 6 9] ±E**->T/u^uv*«a«li UTtt, 
(^yj t^^fi/y (^y) tti/zfuw^ffln 

A,yf;ux- fvK #y ^^v/oi^U^^-U^^j:— x 

yK 2^y ^v-yolf uy^f/ux- tvk *y^-=^^ 
xf i/^ij aj-df-v^n UV2— xf/U^^i/;l/x- 

->xf 1/ y t^r y n t a U (tfV) 

y - — yU J.— TvMSi ; 2 , 4, 7, 9--rh7^^vl'-5 
-fyy-4, 7-^^"— /K 2, 5 — v^^yV— 3 - 
^^r'>>'~2, yK 3 — ^^vU— 1 

-- 3 -t-/i/*07t^uy7^3-/H:7yU^l/yt 
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— y>9 V yUgS:x;*7Vl^ ^^IslsW^—jlsis^^y 

yySx^f^ (#y) ttis-r/uiru^mffim^ 

XT/I'M ; ^Ky t^yxf uyy/i/^y^yy^ij ^ 

Kzn^^yu, /Ky^-^v-^^u^y/utr^v-hy^-u-r 
>-g£;x.;*7vu^(7} (^fy) t^yr/i/^i/yyyutf^y 

10 Aol— tvHJ£&-J- h y ?J*^<D (^y) ^v-Tyl^U 

(dfy) t^^x^^y^rTU/uyy^x^f/^ 
(>*Ky) ^^Tyl^U^Tyl^yvy yvujg ; 

>K y is-?* t°yy^ y t^yxfi/yy ^ y /ur ^ 
(TKy) ***>T/U* is JURIST $ >m ; *K 

[0 0 7 0] ±E**^r/v*u^3R}Hi&JMS:^-frLfc 

oi-ioSi%^IWit<, o. os-5Si 

[0 0 7 1] jisj, *S-&SJ6Sr«5BB»2:«v^5F«a«i 
(#y) 7/^uy^y =~/u^^;u3(ki£S;{£ (a) 
tryu^r^yuSSr^TL^v^S^ttO (sft y ) Tyu^fU 
>-i/y=i-yu (B) ^S:^tfm^i-^v>T. >F^fn 

(aK y ) T^U^^V ^-/Uni-^/u^^i^ ( a ) 

co (/^y) ryu^u-^^y =r— /u (b) <nm^t 

30 tt v 5 0ft%KTtt5wf:WSU\ TyU-<5rxiyU 
ttSr*bftV^*-&ttO (J^y) Tyi-^UV^y a— yu 

(B) <D»&#5 0 4 *frJcH:. 
^^>^S^»«^ig:TbT*S^ (A) 
T-r5J3-tnd«fc5. J:9»*U<tt, 4 0fC*%J^T 
T-fc«9. M»c#*b<tt, 3 0K*%£IT-C*)5, »K 

y) 7;u^ruy^y t» (a) 10 

0 r y^rxiyuasr^r ^fi^ttco 

(TKy ) Ty^^ruy-^y 3— yu (B) <om^t It tt. 
40 _L!E (1) o«J»<o-fe>^h«Si«IS:«Jt-t-*»&-e* 
Jxtf, 0. 5K*%JLU_b, _bfS (2) O^flSoir 

«Sfd (3Ky) 7yu^ruy^y n-yux-f^^ift: 
(a) ^»3S^Blc:BiJdfei"aryu4r=/u*Sr*bftv 

a^co (#y) r^i/y^y^-zu (b) co^^s^j 

^-;ug^(7)7/u^yyt^y K^#JDSJE6oB8«cfflv^ 
50 «<75Stt7K*Sr*^S^«»tS«*^feB**i-5te«) 



( 14 ) 
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tetf> (JKy) Tiv*\si/?\) zi-ji, (B) Sr^-TSfc 
fto»jKxa*s^»t*5, (a) «J4SttiSfi 

TLfc5-*-5fc«>#*U<*V^ JFftfS (#JJ) 7^* 
l^y^!)a-/ux-f^ft# ( a ) 10 0fCS%K 

*UV^J|sa— /l, (B) LTtt, ±15 (1) CO 

»«Bte*s^Ttt, ±9#£U<i4, lft%K±tft 
D, MK#£L<I4, 2«a%Kl±-C&i9, #{r»^L 10 
<I4, 2. 5Sr»%«±T-3bS„ #il®H.!:LT 
14, #£L<I4, 0. 5~5 0K*%-Cfct) x 
L<I4, i~4 0fi%t*!), XfcftSLO*, 2- 
3 Ofi%fS)»), 4#ic:£f£L<J4, 2. 5~20fi 
±15 (2) 05»*»C*JV*-Ctt\ 4 9*f3:L< 
14. 3. 5 ft*%K_b-C;fe 9 , Xfc#4L<tt, 4 ST* 
%«±T'fct>, *Hr#£L<(4, 4. 5 ft*%«Ji-C*) 
5„ Sig^iai: LTI4, £f3:L<t4, 3 — 5 OR 

*%T-fci9, ±9»*L<(4, 3. 5~40ft%tfc 
9, Mt£#£L<l4, 4-3 OfJS% #{^*f* 20 
L<I4, 4. 5~2 0»S%T*fc-5 o 
[00 7 2] ±m^ma (jKU) T/^l^y^yn-/!, 
^— Tvu^fift: ( a ) 14. (A) OKitttic 

BE-g-UTtiv^J, (A) *»*-«IIfK:. ft 

»i LTffi^fc^i&fp (J#y) T/U^rU^^y =i— /n 
-T/^mmmft (a) (A) K*tLT±f5 

(i) <DBi&<nm&\zi±, i~i oosra%asuTv> 

5l$/5-eS-§-Rj£$:f9!t-n5r ifcioT, ±15 (2) 
<^lg<oi§^-i;:i4, 1-5 OfCfi%a®LTV^It!!f.£-c- 
I^^jhtsriiiict, (A) &Lft 30 

i-. ^F^?P (tf?y) T/w-df-U^^y =— ypji— t^/p^^ 
fi# ( a ) &&m&mztt Lt 1 — 1 0 0 §tfi%XI4 1 
~ 5 0fCft%it*r-t-5-tr * ^ f>&*ii*l«/ft4fc*»S r t 

[oo73j ^shh^ht^ v hSft3flco3aiSK*i^-c. 
-bi5^e-r5^^^i (tk y ) r/^i^y^^-zn- 

7Vl^l£fl:# (a) ©Jt*4*±E«H5feJ»«>»£-|CHU 

ftasfc'J, flfcfr, ±S5«5H«r;IB;L3#^-|r|4, -fe^^h 

it-TSU^i LTI4. (1) (D&ffiXti. 4>?£P*L< 
(4, ^FlSft (stf il ) T/U^rU'V^y =2— /U^r.— tvU^J£ 
S#: ( a ) j}S N &m&& (A) t^LT2«fi%EiJi^ 

±. L< 14, 4»S%«±, L< (4. 

5Kl%K±a§LtV^I»Atjft5. ±9*ft 
L<tt. 9 0St%KT, MI-$f*L<l4, 8 0ff% 
«fc#4L<Ht, 7 Of i%«T> ffcjfSL< 
14, 5 0fi%«T, MUt^8l»jSfJ)«. 
»ig®H t LTI4, L < 14, 2-100 ff%ai 50 
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U-CV^SWjftT?*,*), J: 9 0S L< 14, 3~9 0fi 
%. Hi;:£?£L<l4, 4~8 0fi%, HiJfSU 
14. 5-70®*%, itffSKti, 5~5 0fi% 
»«LTV*5ll*£T*>$. (2) CD^T'(4, «fc 9 
L<I4, S-g-SJtSSr^lh-f-S^tt, ^FlSfn (jJfy) r 
/U-drW^y a-/Hc-y/HR]|l*#: (a) 
flf (A) J-MUT2©fi%£A±gJ@LTV>5^T$) 
*>, Htd#*L<l4, 3«fi%«±, «rfcjf*b<r±, 
4«*%«_k, *t>#£L<»4, 5lf%«±SfLt 
V^SW^-Cfca. *fc. Jtt)^^L.<l4, 4 5SCfi%£t 
T, Miw»*L<{4. 4 0«i%«T, JMfL-CV^I* 
.^T-fc^o »ig®ffltLTI4. J: L< 14, 

2~5 0ff%SgLtl^^ffeD > 3E»r»*L< 
14, 3-5 0©fi%, L< 14, 4~4 5fi 

%, *t#*L<tt. 5~4 0lI%MLtV^5^ 

[0 0 7 4] ft. #fi-£# (A) 0>«iSfcfc» JSK^FSa 
IP (#y) T/PdrU^^y n— /p^— T^yUJ^^i^: 

(a) SrgE-&LTtJ:<. E-g-f-5^|&fp (Tjfy) r^u 
^uy^!)n-^x-7/^|iift: ( a ) (4n 
J^co^i^^t tTffiV>fc^fp (jKy) T/u*u> 

r>j = -ji>x.-7-A>xmm# ( a ) tra— T?*>ort* 

[00 7 5] *&W<o±* ^ V-mmM*'&Z>tzisb<n±.m 

&m.&& (a) <d&& Lv^it^i4, ±iE^ia?B (jj? 

y) T/Udr U-^^y yujc— TJUm^-MW- (a) t± 
f5^e&fD*^sff>-g?^^ia:ft: (b) b&&mj&&bVX 

M-^ttcO (/Ky) 7/^uy^!)a-/u (b) ^t^-ti" 

(jKy) 7^* l/y^ JI a-/n-f^f ( a ) 
(A) IdMLT (1) <0»j»fc*s^-CHt, 
l~10 0gi%, (2) CO^^*JV^TI4, 1-50 

5o rco^icit), (a) , JFisft (^y) 

T^^u^i/y ( a ) xwr/u 

=»-/w (B) W3^Sr#ti'*5S?q<o-ferp' >- hmaM* 
®mzftz z. b ^r-# 5:i^bffiu\ 
[00 7 6] *3gm<n±* v higfp|pij»4 > 
(a) , (^y) 7Mu-y^ya-/n-f^ 

(a) St/T/u^^/uSSr^rU^V^S^-ttco 
(^y) T^U-^y n-yu (B) <D3^M^fiE 

*>^x2-m&&j&bLitwzwMi£itit*)^ ->y*^«g[ 

[0 0 7 7] (Si, •fep'^ h^l?D^|Sr-fe^ 
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m-rz>m&. ^b&m&ft (a) , ^sa?D (#y) tjv 
^s^^L/jrv^s-^ttw (#y) j/^uy^ya- 

(B) CD3$#£S^Lfcir^ Vhjgfn^Jfc^HILT 
[0 0 7 8] *«i«3t^V higfn£i]li. 3-«7.kS!i4fcr 

[0 0 7 9] ±aE*«ttlij«««>«t»tfH:. 
1 o-efcS„ 

[0 0 8 0] ifB-fe^vMfifig^^SoVTttfflSixS-fe 

m . «-«jg-g"fep< y h (SSilFHr^y K -> y # ir ;>< y 
yK TA^-T-fc* y K j&iasf-fe;* y h (i^yy# 

— mm&±s*^ k 2?v^*— iiiiiti-fe > v h , yy 

-tr^K <63gieS-trp<y h ({SWRai** 5 -* * y h , 7 
^TyS/affl^^jKffliftjF-fc^vK has 

xat^h («mr:*«SaiK» T7k^j&|£|J0<CD 
UTpfiSitfc-fc* V h) ^ffjg-Cfc 

m*n. &±ft. 

[0 0 8 1 ] ±|E*y ^ HBJ*««!:»V^-CW:, ^CO 1 ra 
'fcfc5oM*I. -fc>y hftffl*.K.t>*7k/-feyy h 
tfc <k LTIi, ^ftzkfi 100~185kg /m' „ ■ftffi 
t^yM2 5 0~8 0 0 kg/ra\ 7K/ir y h it 

(fCSJ*) =0. i~o. 7i:t?)l<!:^tL<, J: 
9$f£L<l*. *fit7Kfil 20~1 75 k g/m 3 » ft 
fflt^y(-f270~800kg/m 1 , V h 

it (SCSJt) =0. 2~0. 6 5«s«tS8S4x, KBE-a ~ 

it) =0. 15~0. 5 (SfSL<l±0. 15>0. 
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4) iV^ofc7jc/-fe> y Mfc<Oig;V>®^[c*JV''Tt>ftffl 
y-h. ¥tt ^ y h f ^ 3 0 0 k g /m 1 WT©f E 
[0 0 8 2] ±f5ir^ y Maj*«b^*J»t5*3g^co-fe> 

y h?mfp^j<Dga-^fij-g-t L-cii, mz-t£* > f, 

tt, lf^ftilT?'fe>yMt©o. 01-10. of 

igl'10. 0%SrjE^.5^*^ftfflL-Ct>. *-0>3& 

<l±0. 02~5. Of^ffc^ 3?ld#^b<(i 
0. 05-3. 0WS%-e*,t). 4#(wjff*b< ttO. 1 
~2. 0«fi%T*fe-5o 
[0 0 8 3] ±IE-fe^ V Ha^li, sKVT'JEj^lrt 

Ltv^ii^?), u-^-c — ^ h = ^^ y — k =■ 

>-^y— h2%I£ (^Udf-r^. y — fflco 

y — HSH=#8rc* 0 » Mic. tpsttlft^ y - h 
7y7'I^2 2~2 5cin©iiro3y^!)-h) , m 

yy7D-|j|ii5 0~7 0 c raC0f5pi<D3>-^ y — 
30 roSSV^ifjttSrM^StiS^^^/^a^^ y — hlrfc 
[0 0 8 4] *mW<o-t* v h?gfn^Jli, ^co-fe^>- 

ttmtL-X. 5~95 
40 / 9 5 ~5^SJ; L< , 10~90/90~lO*i 

3W (s) ^fir (dfy) ^-^->ryu^u>-st* 
fti&m (pc) WAWftx-ibi. 

[0 0 8 5] kM^=f-^\z^./^y^^^-r^^,\,T^ 
>afc*5M»3W (S) 5rfiffflt5l t^J:9, *v^tt« 

50 -5„ ^^vgs^^ifc^il (s) li, 
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TVUf fc Ki^ftf©^ 7 5 VJfc/U-r U v«f Jig* 

y ^= v * /usf: ^gfJtg, ^ y ^= >- ^ /u* y&w&cD 

«#JF#i*il**/'fc* >- hit^5^gfgw=i y — h 

wm-&f3ii v jKy r^^-yury — /^yuxhv®?^, y 
5*^*^Sfem#«c#J (S) 5r2«a«±WfflL-CtJ; 

[00861 *&w<d±* y\-mfamttt**\z* 
**ymm&m-fz>xji'*>'m&ft&m <s) tn. ± 

[00 8 7] ;*3g|f|ro-fcy >■ hjgfnSfl't' 

(a) t^^t-^^v^s^w-r-s^/^v®?^ 

»#J (S) irWgS-g-Jfc^ -T^fc*, (A) / 

x**y®tM&i&M (s) ) m-m-rz* 
(s> t^m^^y^iza-oxm 

mttttm-imiteZfr. 1~9 9/9 9~lz5J*f*L<, 
5~9 5/9 5~5#<fc!?$?£ L<, 10~9 0/9 0 40 
~1 0^Jgl-*ff*LV\ 
[0 0 8 8] *%0JWfe>>-N«lfn?pjt^^iC^yU-* 
y^***^*^*^^*^] (S) tZ&mf&ft 

LTIi, tfl;ttf, 7km±* y hSrfflV^^^^a V 
* y- -fe^ > hfiroo. 0 
i~io. o%t-rt>z. ti>m^^\ £9£FS L< li 

0. 02~5. 0%, JEI-*f*b<ii0. 05~2. 0 
%X~ihZ> 0 

[0 0 8 9] *3§WK::fc^-cii, WW so 
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5#y tfA-^gfc^t^] (PC) &0f/8i- # 
3g93<7>-fey- v S2S?n3i]'pco*fi-S-fls: (A) ite^&sfi 

t> flJJ^tfcte t * 9 ^7° n 7. gfrittt V7. y^ft 

[0 0 9 0] ±IE#y #/utf^g£j&#16:?fiJ (PC) Ic* 
i>^X&m<nm'&X'hZ> (tffy) ^v^T/Mr U-^Si: L 
TI2, ^J©^2~1 8ro^-^->T/i'^^^XIiK 

^i/TVU^ W 1 1X14 2 nei±<oHM<^x-w-^i 

WW^Siiiai© (;Ky) ^"=Sf v'T/l^ U^/JS^ 

tji>* uymw* l< , w-inm^^&fr 3 ^e/n^± 

2~1 8 W«Bfflrt*5jgS-C-fe5^, 2~8CD®ffl^$fS 
UV^-dr-> K^W^^^51litv5ffi«W2Sffl«±WT 

[00 9 1 ] ±.mtf'J X^tfymmftWtM (PC) <7)A 

#09tL-cr±, ±e— (3) r-^$4x5 (*?y) r 
/udf-w^i^y =i— /we/ ^) 7^ y /ug^^A^ 

(c) *3t5^«^ffi din t^-mu* 

ym&m&ft (b) *5t5W«^fir (II) t$:&m<o 

mmmiiLb Lxstrm&fr (m&tt (pcd > , tie 

-««C (5) ; 

ZO (R"0) pR' f (5) 
(^tp, Zfi, M^-?^:2~4coT/K>-=/uS5r* 
-To R ,4 OI4, ID-S : b< li^^or, mmm.*®:2~ 
18©^->7^uy$Mt„ R l5 «, Tksg^X 
tt^*®^l~3 0ro^-fb7K^S«r*-t- 0 pli, 

yTJ\s*\sym<DW#2Fs1m : *:/\'m.X'&> Ul~500(Di5c 
Sr*-f-c ) T*«$4x-5^ia?P (^y) T/u^rU^i/y 3 
-^x-r^^*lft (e) *3f5<D«^*ffi (V) t * 

manfrxi/wm&stto- (b) s^wfli^ffi d n 

tS:^<0«^ttt LT^tffi-g-^ (S^ (PC 
2) ) , #03^7-5 3 6 4 5tm 4#58¥8-2 0 
8 7 6 9 8-208770 ^-^O^D < 

-kE*&* (PCI) XttS-S-* (PC 2) 5r^V>-5<75 
*«»*LV\ «, S-g-fr (PCI) XU 5 *^ (PC 
2) 11, -5rn^n¥3Sn?fli^Tt>J;<, 2««±%#ffl 
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[0 0 9 2] .HE—*** (5) JCtJV^t, R ,4 O^W 

So 

[0 0 9 3] ±fE*-&# (PCI) ( P C 

2) ic&vt-cii, a-d-fffc**^**^**^*** 

?!)SlS(meq/g)S^0. 1-6. OfiiS: 10 
C05y^*«fc (meq/g) t O. 2-5. 0 

tf* £ >? # £ L < , O. 2-4. 5/JSKlr£f£L< . 0. 
3-4. .0 L< , 0. 3 — 3. 5 

[0 0 9 4] ft, *3§9§CO^V h^ft#J<kzKy #/U5# 
^m^WM (PC) £l±, ir* V h«a^Wig«*tFl- 

massoL-ct mmt\->it&* b 

[00 9 5] *5SI3©t^ ^ KigfpSij^W^S-^-* 
(A)' £tfy*/LrfvM4MJkffl (PC) iroffi-^it 

i-#fc>*> (*a-£# (a) /j^y*^^*^ 

81 (PC) ) (11%) I*. ^fffl-r^^PJC-fe^^h 30 

mfafflbtf'J Z^^teM-Sit (PC) tcott|gx<9^ 

^tej-or*ar*Jt*tt*fta*^ 1 -9 9/9 9-1 

#£?l£L<, 5 — 9 5/9 5 — 5/45<fc t>£f* b< , 10 
— 9 0/9 0 — 1 OriSMlwjf* UV\, 

[0 0 9 6] &&m<o±* v hMfafflktfl) U/i'tf^m 
XftWiM (PC) fc«rjK«i«^i:L-C*trfe> vhRft 
tilt. ±*>-hb<Dtii-£rm&kVXt±. *«-fc 

-g-Kht, -fcr* v Mfgcoo. 01 — 10. 0%it5r 
fca*#£LV\ J:9#*l,<tt:0. 02-5. 0%, 3E 40 
K£f£L<li0. 0 5 — 2. 0%-efc-5„ 
[00 9 7] _LlEir> > hiKU&Wi. WTro ( 1 ) ~ 
(2 0) dtftJ^-t-S £ 5 &fk<D4i*p<7)-t: ^ > hS^JPSiJ 

( i ) *®mm&¥Wts: -.^'jr^v^m. (7- h y ? 
.m , # y p< * ^ y ^g? (t h y , ^y^u^r^ 
g» (-^-hy^A) , y/ug? • w >-gs#fi-3-#5w 

7.^ t Kndf-v'i^vHrA'n— y&^rff ?vU-fe 50 
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£g ; ^fA-t/Un-^, xf/i/t/Uo — ^ , t Ka3r-> 
if/HzA'a— fc Ka ^r->/ci f/HryUu — ;*s£co 
^8i<07^^^f t< lit Yu^r^TJ^MtmMW- 

^^^^r-y-^^^ix, 0-1. 3^u*>-a (it 

US ; sKU 11^7 5 K ; 5f?y f^UT/i^— ; 
;/V ; ■rVT'Vy Vg?jc;*.f A- ; T/Udr^g?-*- b V •? 

[0 0 9 8] (2) ^i^v^gy: (.**) 
(3) MHBEJH: ^=>>-S!, ^ h>-g!, r 

•t->>A N K y^^y-/UT5>*?<D«lt»^3?lli*W 

7^ h— ty*P-^, df->n— rW-^, 

^M, h y v^<o^-y =rtf, sii-r** 

— /u^^tgT/P3— >u ; 3g^iHfc-v^->?A ; y 

■?:<^Jtg ; TjVii yvfmf^^fg ; 7 5 >g? ; 
gf ; ; ^y-ty = — ; 75 

/hy O^U-V*:^.*^) , 1 -fc Kb#->*9 1 !J 
7*^-1, 1 --^*;^.^vg?, if i/yy7^rh7 
Of . yifuyh!)75y^ 
Ofuv*^*yS!) su'rti-^or/i^* y^m^. 
Tvu* y ±«AJR**«>*^* Vgtj5.t/^Wi|^ft:^ 0 
[0 0 9 9] (4) JWPI • (Sii^l : Jtg-fk*/U->!? A, 
ffi5gg!7J/i'->CA, 5Bg?*yWv"7A, 

±* ^ b ; h ->y -7"— 

(5) &mmmm.m : site, «i/<5 7-fv*. 

(6) ?Mg^ra?&#J : «i«t«bn. r*tt, U^Ljffi, r 
[0 10 0] (7) JI&JffittJRififfl*! : ^^>g?, 

(8) iMx^f : t !) y*; y •>/ 
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w— K T^^/uzi^sm^^ yyutfh— yi^ey 

(9) tti/Tj^xs^ikmmffl 

[0 10 1] (10) /U3R»fi?H : t^f/UT 

(i i) KXMiCM: r*y w- htf y r s >-3£ 0 

(12) »l ^»x^f/^?|faSl : y V» MJ ;K 

thy ^^^vm^^— h^ 0 ic 

(13) 

[0 10 2] (14) ->y 3-V3mR«JM : y^^S/ 

y=— ^tt, *>y ^— ^ k ->y ^ji-^yuv? 
^r*B3Ett#y ^a^v (vV^vuTKy ->n^-y- 

(15) AEI: «M8^«, ^?P« : L< tt^ffiftlBJW 

^oi— K ABS (TVl^/l^Vi? >X/Uti^s&t) > l 20 
AS (Eg^T/W^r/U-^-tf ^/M^V^) , T/U#;/^ 

7VK ^y (^a:^/U) 31 

/U^fyu (^^^/u-) jjL—y^;u}) is^^^T 

[0103] (16) ^<Z)Mffigtti : K^vvU> /U 
ffiy >\ Yf^JVT % >>^<n&^-ft\Z 6 — 3 0 30 

* 1^**2/ KSr 1 0^e/uJK±^D$i4-^i3Ky WW 

[0104] (17) : ijg^ (jio , jmus^oi 
(is) Kis»!i : wmmm. v ^mm,. mnxmrn. 

( 1 9) UXJffltimiffl : #V**ci/T/l>*jUzc-~T/l' 
(2 0) »a»;xhjy^ 

[0105] *<Ote<^*g<EHr* V h jRJnffJ m) t L 
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[0 10 6] JifHiry >MW846Jc*3V^T, t/y« 

*o (1) - (8) jwjtif&n*. 

0DO-fcy >- hjH?D£iJJC*j-LT 0. 0 1—2 0«*%tfs$f 
[0 10 7] (2) <&&%iW<D±*l/bmm, 

w-rsa^tt-rr&s^ y jj/UTK^mzkftWtm (pc) , 

#^B**#«9W (PC) ircoia^Kfilti: LTIL 5/ 
95-95/5»$ L<, 1 0/9 0-9 0/1 0^ 

(PC) <btf>£ft-SK*fLT0. 0 1-2 0 
[0 10 8] (3) (D#3g^<Oir;* hJgfnffk XT/, 

^7k*«^fe*5«57Ktt«*ai:«5R»2— 1 8(£>T/U 
* U V^^f > K Sr ¥^t*D^-/^T* 2 — 3 0 0 fvhJtJD b fc 

£<0E-&K*Jtt LTtt, 1 0/9 0-9 9. 9 9/ 
0. Ol^K, 5 0/5 0—9 9. 9/0. 1 ^ 

Ht. iiJSfcK^^^ y- ga3SSttt^>^y-h, 

[0 10 9] (4) (D*^^t> ^ hSfPffl, ^r/ s 
®§S^^2jB£^*^i^5lfi^^ 0 IS^l^t 
TIL ^yu^v^ (Jjg) , ^^.V^ (*S) 4jso**5x* 

T;u=i— sum ; y h y (^f uy^^^y|») 

»^ ©^asi^i t mi^wmtt tuit 50/50 

-99. 9/0. l^if^L<, 7 0/3 0-9 9/1 

[0110] (5) <&fc§£W(D±* ^hm^m, xt/> 
©ffiti^^2^*^t-r5ia^fc-fr 0 ffiii^ijirb 

TIL fifW/^y^A, M5B^/U>/r>A % 
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*? J*l$<DmkVam ; f-ytmSjA ; ^MUttf^Bk*^^^ o/i o#J: <D<^ir^ ^ hjgfp^y^ 

m l ftfflt®<Dig:mfflt<D&&&&ttk 10/9 (OE^KiJtt LTIi, 4 0/6 0 — 9 9. 9/0. 1 

0-99. 9/0. ia*#SL<, 20/a0-99/ ##£L<, 6 0/4 0-9 9/1 <9ff^U\ 

[0113] (8) (&£ftW<D±7t vhjgfpSL ©y^ 
[0111] (6) (D*«W^"fe^^haiDffll, ^v^/u^vifciltRr/aSSfliai:, ffiSHiaJHAV/XH: 

4»lc^/u*v|feaS:#i-5^^*^»»^«»l (S) X ©AEJW<04fift^XB:5fi8^S: i 6t3lii"5ia*-&to-e:. 
(/(piESI^ 3^Sr^i tSffl^fcito ®5iJS«i ^a>* <*) , *^>-g£ 4» 

m., /r y — ^^y»-7x/- /u-^at yg? (tt) ^ffsu^. Wittft tf-^r/w* 

; ^3-^*^lfiS ; y^tr h-^©»7yu3 »^#*LV\ ft, 0)^^;* >- N^?n#J<t ©oy >- 
— /HK;75/hy (>^UZ/***:/^) ^^sfc^K^fcOE^aiJtt Ittt, 5/95-95 

^ig^ffl^itfoSo i*h (D<D-fe:p< ^ higftffJt /5 WSt<, l 0/9 0-9 o/i otfsj; b 

(S) £<offi-&jCfiJ££ 5/9 5-9 5/5^ gfcjg i; (D^ff-fi i: „ <$<^JS}£#] i: OiE-^lf fitt; ttt 

#£L<, 1 0/9 0-9 0/lO^J;^^U\ * 20 14, 4 0/6 0 — 9 9. 9/0. 1 ^#*U<, 60/ 

fc, (D^^^hjEfp^JtCco^^Jc^y^^a* 4 0-9 9/1 9»*bv^ 0 f*h ffio?Bi&a]<E>E-& 

(s) tco^fffii:, (3)^)1 StSifci: Urii, (D^"fe^ ^ h«fP»Jl-*tbT p. pi 

J£Sli^ia-&W*tt:i b-Ctt, 4 0/6 0 — 9 9. 9/ -2 Of Ll\ ©OAEfJtDg^gf 

0. ltfS#SL<\ 6 0/4 0 — 9 9/l^±9ff*U it £ LTHt. ir^ V h K*t tt 0 . 0 0 1 - 2 fTS%J$ s 

[0112] (7) a&:ftw<D±?i ^hm^rn. ®v ? [oih] 

m im m<D**c?s*si>#>mm ; *M-=i — i\ ft. 4*fc0f9ofcvMKO, r°/ oJ # rKft%j 5r, 

m ; y/utr h-/u«Scw»T^3— ; 7 ^ y h y (y 30 rffljj «\ r«fig(5j Sr^ft-rst^^-rSo 
?-u:/***>6fc) ^<o*^*^aw«f*««prtB-e*) [0115] ^pttft (xKy) r^uy^u^;^ 
^nvS? (Jtt) ^#f*bv\ ft. (D^-fery^h ^/wS^iffoMSSflfUctev^-c, B^-T5T/u>5r=yvS 

-a*. 5/9 5-9 5/5^ifJL< % 10/90 — 9 4fifc*tt, TlEO*#-e«j£Lfc.o 

4R S : L C - 1 0 (S»»f^±®£) 

tettJS : *^®#Tfh (R I ) j&aj3§ (BiiBi* : H I TACH I 3 3 5 0 R I 
MO N I TOR. BfitfcJSl) 

»£S 1 . 5ml /# 
^7^^:®S Bg^pmXttJK> So°p^ Tshodex GF-310J (4. 6 
X 3 0 0 mm) 

US 4 Ot 

[0 116] ir>> h«foffl«>»SS«^feV^r. #*fi TIE^*#-e»*Lfc. 

a « : B o r w i n (iSn p D £) 

: ^SffitJfff- (R I ) ttf±lS (^p a p^& : H I TACH I 3 3 5 0 R I 
MON I TOR, Bittffi 
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mm T-tb-hyjis/o. i%*>^>r*v3saji*»«=5o/5o 
mm%) 

MM 1 . 0ml 

*7A:«S fy-^ TODS-120TJ + TODS-8 0 

Tsj m&&) & 4. 6 X 2 5 0mm 
fit 40t 

« 8: Waters LCM1 (te^. Wa t e r sftS) 

tttiW : ^JBSJffW- (R I ) *U«' (ffifiig : Wa t e r s 4 1 0, Wa t e r 

7th=h!J^/0. 0 5MKSfth y *-*^T*V2flsai**«=. 
4 0/6 0 . SHft-?pH6. 0{CS?S 

SfEft 0 . 6ml 

* 5A:a * TTSK-GEL G4 0 0 0 SWXLj 

) + r G 3 0 00SWXLj m&Z) + TG2000SWXLJ (ffiA«) + 
'GUARD COLUMN] (ftA«)« 7. 8X3 00mm, 6. 0X 4 
0 mm 
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i&tf 4 0*C 

[oils] <sBitMi >ai«f. mms.uT 

SH^TSSfnTyl-rJ — ;vt LT 3 — > =J->\. — 3 — y^^- 
1 -31--/U2 3 4 gB v fttJDKJfcfciigfci UTTk^b^- h U 

U if#iiTt-i 2 0t:*-eAD^ufc o ttt, 

^ffTT-1 2 0TCSrfiH*Ufc**3i^uv^.>K6 4 

»&*bfcR«4l«« <«7\ M-U»t) tt. 3-* 30 
^■^-3-^^-1-^-— /Hcsp*& 5 0**fflxfi/ 

T^ft# (£TF % IPN-5 0tft) 
l-> SteAfc^jt LT^UT/i'^i/y^y 3 — /u (*y^ 
fuv/ya-yi,) Sr^-tt-fco-efet), Tjfy^^u^;/ 
y a-^ot^ta^ ^fflfpjKy T/i^uz^y =— ,u 



[0 119] <§Si£#j2, 3 >TtafPT/U ^-/Ui#iB 

* u y ^-/W^-^y^^a^i; jjfy T^s-u^y 
V = 1 -'*'t&-£ttBUS3if8.m (M-2) ~ (M-3) £ 
jgj, TA'*U'>'^.>Kft*DSJCHt^Tl 2 0 <C 

[0 12 0] 
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9. 4 
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1 PN — 50E03 PO 
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117 
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2 so 
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14 > hSft^lj (1) 05$! 



[0121] <M3tt 
it) 

#*«i*.fc#?.*«EJ£*»K:. ^^->^7lc2 7 1 

as. «am-?»fe*LfcHJ6;3r/*tt (m-d 4 2 6. 
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8gB ( I PN-5 0Sr4 0 0g|5, *y ^^^>i/y a - 
^#^Sr 6 5 'CfCl^o fc**-WB»fk7K* 0 . 4 4 1 g|5 
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rtK3B*inia»tt-asTu tttmm^ ^y^* 

10. 8 4U\ZL-TX='Jl't? >&0. 5 7lSB,RO*3 
-^W/l-yp^ySl. 3 8 

Sr*TLfc. IS), <±**{*&&<D±Bm 

«*%»*) tt5 8%tfeofc. ft-a- 

(1) £#7c. 

[0 12 2] <®{3i0iJ5> (-ir* v h^fP^'J (2) tfXK 
it) 

W tyS**2 7 1 
St. *36M2-e»&ixfc.RJ$£j*4*» (M-2) 4 3 7. 
6135 (I PN— 1 0 0 5:4 0 025, *K U ^ U ^ tT » =i 
-/U-&3 7. 6SB^f) £tfci&^, 6 5*C«C#mLf;: 0 
S«;«»S:6 5*C»=filofc«<fi-ei8aMI:**0. 2 78 

*rt»r3i*iHi*>«t-c*TL, *jx&iw»fc, 

*6. 8 5g5{CL-T^=i/Hi'>'^0. 3 6lSBXt/3 
-y;u*^h^Btf*y*l. 0 9gBSr^ftf$*fc*^ 

JwSti-5fCfi%»*) tt-5 7%-Cfcofc. -?:cd&, a-g- 

KJ£3Si0E&pH7K:'F?qU *«W©t>y HiSfnSfl 

(2) fc^fc. 

[0 12 3] <$^3gM 6 > hjgfPSO (3) Wffl! 

it) 

W J*:'*** 2 7 3 
SB, «3t«3-e»&ftfc»£:£j«tt (M-3) 4 2 8. 
8SB ( I PN- 5 0 E03 PO&4 0 OSB, stfy^U- 
vjtfy ynfc'wv^y =>— /i^2 8. 8gB^T) Srttii 
6 S'CKH-i&bfc,, RJESS«S:6 S'Cld-ffcofctffg 
T-il^-fkTkSIO. 4 0 0gCi:'<^->'^*7. 6 0gB£ 

tlkfeim^ -r*vSE**9. 8 SSBKL-T^^i-f 
^0. 5 18Mt;3-^/l'A7 , h7'n^yg!l. 
2 5 g|5Sr^$-ttfc7K^5:S^^(- 3 . 5 *M;)>> 
ltt*Tlt. lWM5l*«i^-C6 S^KiS* 

(^¥«fls:fi!l^W^W»lC«i-5lf*%»a) 145 8% 

h y »iK*»*Srffli^-CKJC*«SrpH7ir«t»fpL. # 
aSWWtr^J'hittWH (3) Srftfc. 
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[0 12 4] <S3it#J7> (-fep«Vh«fpi« (4) Wffii 
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